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Global Urbanization- A Sense of Scale 
• The 21st century is the first “urban century”
• In 2000, approximately 3 billion people (40% of global population) resided in 
urban areas
• The United Nations estimates that by 2025, 60% of the world’s population 
will live in cities
• As a consequence, the number of “megacities” – those cities with 
populations of 10 million or more – will increase to 100 by 2025
Ø How does urbanization affect the local, regional and global environment? Can we 
characterize this effect to help mitigate its impact on human health and welfare?
Ø How do changes in land cover and land use affect surface energy balance and the 
sustainability and productivity of natural and human ecosystems?
Ø What are the dynamics, magnitude, and spatial form of the urban heat island effect (UHI), 
how does it change from city to city, what are its temporal, diurnal, and nocturnal 
characteristics, and what are the regional impacts of the UHI on biophysical, climatic, and 
environmental processes? 
HyspIRI TQ4. Urbanization/Human Health
•Human Health - heat mortality, vector borne diseases
•Heat and Air Quality
•Urban Heat Island (UHI)
•Land Cover/Land Use change
•Regional climate impacts
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European heat wave caused 35,000 deaths 2003ØEuropean heat wave caused 35,000 deaths 2003
ØOver 15,000 likely dead in Russian 2010 heat wave; Asian 
monsoon floods kill hundreds more
ØHeat wave death toll in NYC rises to 8 NYDN 7/23/13
ØUK Heat wave death toll: Up to 760 killed and total may 
double as temperatures above 30o c continue 7/18/13
ØChicago July 1995 more than 700 died
Extreme heat events, or heat 
waves, are the most common 
cause of weather-related deaths 
in the United States. They cause 
more deaths each year than 
hurricanes, lightning, tornadoes, 
floods, and earthquakes 
combined.
The number of heat-related 
deaths is rising. For example, in 
1995, 465 heat-related deaths 
occurred in Chicago. From 1999 
to 2010, a total of 7,415 people 
died of heat-related deaths, an 
average of about 618 deaths a 
year.
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NASA’s Project Atlanta
~ 1996 - 2001
EPA/NASA Urban Heat Island Pilot Project
~ 1997- 2000
NASA EPSCoR San Juan, Puerto Rico UHI 
2004
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